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Fo all whonr it nuay concern: 

Be it known that I, Tuomas A. Epison, of 

Menlo Park, in the county of Middlesex and 

State of New Jersey, have invented a new 

. §..and.useful Improvement in Systems of Elec- 

‘trie Lighting, (Case No. 578,) of which the fol- 
ing is a specification. ea 

fhe object of this invention, is to provide 

a simple and efficient cut-out for electric 

190 lamps, which T prefer to employ with lamps 

of the incandescent variety, so that when a 

lamp-carbon breaks or when from any reason 

current ceases to pass through the lamp it 

will be cut out of circuit and circuit closed 

15 around it to an auxiliary lamp placed in a 

shunt, whieh cut-out mechanism shall be so 

arranged as to act with unusual. promptness 

» and to prevent spark, the circuit never being 

broken. . I’accomplish this by employing, 

20 preferably, a-.differential electro-magnet in 

connection with each lamp or group of lamps 

which it may be desirable to cut out of cir- 

cuit at any time. Such ‘differential magnet 

is so arranged that when current through the 

ag lamp or group thereef ceases its belance will 

_” be destroyed, and this wili opcrate cireuit- 

controlling. apparatus which will close a shunt 

around the lamp, including an auxiliary lamp. 

I prefer to employ an electro-magnet having 

30 twodifferentially-woundsetsof coils. Thelow- 

resistance coils of this magnet arein the main 

line, while its fine-wire or high-resistance coils 

areinashuntaroundthelamp. Asecond shunt 

avound the lump includes the pivoted spring- 

_ 35 yetracted armature of thedifferential magnet, 

which armature is provided with gontacts for 

making and breaking the shunt jin which it 

_ isplaced. . The differential magnet:isso wound 

_ and its armature so adjusted that when the 

4o ‘lamp is burning the two sets of coils will bal- 

" #nee each other, and said armature will be 

’ held away from the magnet byaspring; but 

should the lamp break and current cease to 

pass through it and_through the low-resist- 

48 ance coils in the main line the. magnetic bal- 

ance will -be destroyed and the armature will 

be attracted and close the circuit around the 

lamp. When the lamp is replaced, current 

will pass through the low-resistanee coils, and 

50 the balance will be restored and th’ 


shunt. ‘The shunt controlled by the arma- 
ture-lever may be divided into any desired 
number of branches, each including, am in- 
eandescing lamp. These divisions are closed 
and broken by an arm included in the main 
portion of the shunt and earried by a ratch- 
et-wheel revolved key a pawl earried by the 
armature-lever, When the first lamp breaks, 
the armature is attracted and its pawl moves 
the ratchet-wheel and contact-arm, closing the 
first division of the shunt; and if the lamps 
in this diy {sion bree, cirenit is closed through 
the next one, and so on, the lamps being suc- 
cessively thrown into circuit as the preceding 
ones are destroyed. ; ‘ 

While Iprefer to employ the differential 
electro-magnetic device described, it is evi- 
dent that a single electro-magnet placed in & 
shunt-around the lamp may-be used to con- 
trol the second shunt. When the lamip-cir- 
cuit is broken, current passes through this 
magnet,. which attracts the armature-lever 
and closes:the shunt. Another differential 
arrangement, however, may bé used, consist- 


-ing of a low-resistance nagnet-coilin the main 


line and. a permanent magnet acting oppo- 
sitely upon the armature and maintaining @ 
magnetic balance when current is passing 


-throughsthe coil, but overcoming said coil 


4 


when the main cireuit is broken. ~ 

The invention is illustrated in the annexed 
drawings, in which: 

Figure 1 is a diagram of the formin which 
only one auxiliary. shunt around thé lamp is 
used; Fig. 2,2 diagram showing the arrange- 
ment for. throwing lamps ‘successively into 
eireuit, aad Hig. 32an illustration of the dif- 
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net. [F : ; : 
‘Referring to Figs. 1 and 2, A represents a 
dynamo-electric machine or ‘other generator 
for supplying current to the incandesciug 
electric lamps @ «, arranged in series in the 
main conductors 1 2. 0 ae 
-B B are magnet-cores, each wound with 
coarse wire or low-resistance coils b, included 
in the main circuit, and fine wire or high-re- 
sistance coils ¢, included in the shunt-cireuit 
3 around the lamp. - ‘The two sets of coils are 


Anothor shunt-cirenit 4 is 
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J i + armature | wound to oppose wach other, forming a differ-- 
will be retracted by acs spring and break the | ential magnet. 


2 488,83: 


also formed around the lamp, containing. an 
auxiliary lamp @’ and including the pivoted 
armature d and contact-point e. 
When a lamp a is destroyed or the eurrent 
5 is inany way prevented from passing trough 
such lamp, the balance of the maguctic at- 
traction upon the armature-lever, <d is de- 
-stroyed and said lever is attracted, as previ- 


ro 4 through the lamp a’. 

In the arrangement shown in Tig. 2 the ar- 
mature-lever d is not included in the shunt- 
circuit 4; but such circuit runs to the arm f, 
whichiscarried by theratchet-wheelg,andsaid 
circuit is divided into a number of branches 
5 5, each of which branches includes a lamp; 
a’, Such branches all return to the main line 
at a point’beyond thelampa. Thearmature- 
Ievaz.w cairies a pawl h, which, when the ar- 
mature is attracted by the differential mag- 
net, engages with the ratchet-wheel g and 
throws the eontact-arm f from one hranch 5 


15 
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to another. Thus, if current ceases in the #2; } 
| Vice actuated by cessations of current in one 
‘amp to close cireuit successively to the suc- 


' lamp a, the armature is attracted, the ratchet- 
wheel turned, 3nd the contact-arm #1rewn to 
the branch 5, including the first lamp a’, and 
‘should this lamp be destroyed the next is 
likewise thrown into circuit, and.so cn. ~ 


2s 


broken. It will be seen that by these devices 
the circuit is never broken, as in each -ar- 
rangement a constantly-closed circuit is pro- 
vided in connection with the lamp and cut- 
.out mechanist>, and consequently no spark 
ocuurs; aiso, the- differential magnet, with 
coils in the main line, acts with greater quici- 
ness than those cut-outs in which a single 
magnet in the main line allows an‘*rmature 
to drop and close a shunt. F 

As. above. stated, a magnet ¢ in 
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but the differential arrangement is.nreferred 
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ously explained, and closes the shunt-eirenit | 


‘shunt 3! 


might be used alone to control thet shunt 43,47 
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it is to be understood that all patentable 
features of invention described or shown but 
not claimed herein are reserved for protection 
in other patents and have been or will be 
ambodied in other applications for patents. 

What I claim is— 

1. The combination, with an elvetric lamp, 
of cut-out mechanism actuated by cessations 
of current, one or more shunts around said 
lamp controlled by said cut-out. mechanism 
each including a similar lamp, and a con- 
stantly-closed circuit around said lamp, sub- 
stantially as set forth. 

2. The combination, with an electric lamp, 
of a single cut-ont device actuated dy eessa- 
tions of current;:two or more shunts around 
said lamp controlled by said eut-out device. 
eachshuntcontaininganother lamp,andacon- 
stantly-closed shunt around all the lamps, 
substantially as set forth. 

. 8. The combination, with an electrie lamp, 
of two or more shunts around said lamp, each 
cluding another lamp, a single cut-out de- 


eéeding lamps, and a constantly-closed shunt 
all around the lamps, substantially as set 
forth.“ -— - 


4, The combination, with an electric lamp, 


© electro-magnetic cut-out apparatus oper- 
ed by cessations of current, two or more 
shunis around said lamp, each including an- 
other lamp, a pawl and ratchet-whecl actuated 
vy said cut-out mechanism, and acireuit-con- 
trolling arm earried by said ratehet-wheel for 
successively closing said two or more shunts, 
substantially as set forth. 

5. ‘The combination cf an electric lamp, 2 
differential maguet having coils in the lamp- 
circuit, cireuit-controlling mechanism. oper- 
ated by variations in the magnetic balance of 
said magnet, and one or more shunts around. 
said lamp, all controlled by said mechanism 
and each including a similar lamp, 

This specification signed and witnessed this 
25th day of June, 1883. 


TILOS. A. EDISON, 
! Witnesses: 
If. W. SEELY, 


Set ed 


6o 


65 


o 


80 


85 


go 


a 


ee. 


AC 


bf 
Raita 


‘Correction in yes, No. 438,301, 


It is hereby cerntiéd that in Letters Patent. No. 438,301, granted C2 “ober 14, 1890, 
upon the application of Thomas A. Edison, of Menlo Park, New Jersey, for an improve- 
ment i in “ System of Electric Lighting,” an error appears in the printed specitcation 
requiring correction, as follows: In line 78, page 2, the words “all around” should read 


around all; and that the Letters Patent should. be read with chis. correction therein to 


make it conform to the record of the case in the Patent Office. 
“Signed, countersigned, and sealed this 25th day of November, A. D. 1890, 


[SEAL] : _ | GYRUS BUSSEY, 


‘Assistant Secretary of the Interior. 
Countersigned : 


C. E: MitcHELL, 
Commissioner of Patents. — ' 


